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Abstract 
In China, more than 1billion tons biomass solid waste containing lignocellulose (such as stalks, straws and 
landscaping waste etc) is produced. This essay analyzes advantages and disadvantages about landfill, gasification, 
incineration and biodegradation. Although they have been studied for several decades, there are no efficient treatment 
processes in use. Only biodegradation will be the environmentally friendly technology. Combining with the 
technological development, managements and policies  also play a great importance role in environmental protection. 
The government enacts laws and policies etc and supervises to ensure effective implementation by using certain 
measures. To a certain extent, environmental protection will hinder the rapid economic growth. But good 
environmental conditions will lead to high-yield low-pollution industries which are more profitable. In this essay, tax 
and subsidy policies, environmental awareness, green consumption and international cooperation etc are mentioned. 
So if we can balance relationship between biomass solid waste resources technology, managements, policies and 
economic development, China will realize leapfrog development in the near future. 
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1. Introduction 
With the rapid economic development in China, the industrializat ion and urbanization have changed in 
consumption. Also, China is a big country of agricu lture production and con sumption. Therefore, the 
agriculture production’s waste such as wheat straws and corn stalks etc, is increasing year by year. With 
the urbanization, urban greening is booming. Meantime more and more landscaping waste (such as leaves, 
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branches and grasses etc) is produced. Both of them are biomass. Most of the waste is burned in the 
backyard, on the street or near the highway. It is the most primitive way to min imize the biomass solid 
waste and also it seems to be lack of efficient management. In China, like  other developing countries, 
solid waste management is undertaken by the local governments. The services include waste collect ion to 
final d isposal. But in most cases the authorities only provide a limited service due to the low finance  [1]. 
In this case, human health and the properties would  be dangerous because of the smoke and fire which 
were originated by burning biomass. In the other hand, the technology of biomass disposal plays a 
significant role in economic development. 
Most of the western researchers put their attention on the reduction of environmental pollution by 
‘Clean Technology’ [2-5]. Then they constructed many models based on the ‘Clean Technology’. It is no 
doubt that the ‘Clean Technology’ can reduce the pollution in some extent, but the management and 
policies also play a great important role during the economic development in China. Some of the 
researchers mentioned that the root of the environmental problems is a distorted development conception 
of evaluation of the local governors who would be ignoring the environmental p roblems when  they try 
hard to improve their GDP in China  [6]. That’s why there is a huge gap between the environmental 
managements and policies and realit ies  [7]. In that case, there is a balance point between economic 
development and environmental protection. So  it  is important to promote ‘Clean Technology’ 
development and to improve the environmental managements and policies  [8]. 
2. Biomass Treatment Technology 
2.1. Landfill 
Landfill is the most common way to deal with solid waste. The solid  waste is transferred  to a p lace 
where few people live. Originally, landfill would cause the ground water pollution and air pollution. Now 
landfill is developed in China, which has an impermeable bottom and sealed by clay. In some respects, 
landfill solved the pollution problems. But solid waste is growing rapid ly and the city is surrounded by 
landfills in China nowadays. Landfill would require large area of land and have the risks of leac hate. It is 
clear that landfill will not decrease/decompose the solid waste including biomass. Landfill may result in 
secondary pollution problems such as groundwater pollution, air pollution and soil contamination in the 
long run. Some cases showed that landfill will become the bed of breed ing pests and diseases. In terms of 
economy, landfill needs to transport solid waste from everywhere and needs to take care of the facilities 
for a long time. All of these will cost a huge amount of money [9]. 
2.2. Gasification 
Due to rap id development of technology, gasification comes into b irth. Biomass can be gasified  to gas 
fuel by thermochemical processes. In this process the long chain biomass would be converted into low 
molecular weight gases (such as methane, hydrogen, carbon monoxide etc) which are flammable by 
pyrolysis [10]. Although the research of gasification has been experienced for a long time, the 
industrialization of gasification was just into use for several years. The drawback  is the high tar content 
which is produced by pyrolysis when the gasification temperature is not enough and the carbon 
conversion efficiency is quite low. The cost of gasificat ion facilities is relatively h igh since it should be 
endure a temperature up to 1200ć [11]. 
2.3. Incineration 
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Incineration is a waste treatment process that involves the combustion of organic substances contained 
in waste materials [12]. It converts the waste into ash (inorganic constituents), flue gas (gaseous and 
particulate pollutants) and heat. In the ancient times, people used to burn biomass to get heat. Then they 
found the ash has a high fertility to improve crop yields. Burn ing biomass in the city or on the farmland 
will pollute the air and harm the human health. It is because the dust, particulate matter and other 
pollutants will increase dramat ically and the air quality decreases rapidly. In addition, it will reduce 
visibility and block the traffic especially in the highway. The low calorific value will cause a short 
burning time in the boiler and a large quantity of raw material for boiler. It will make a high production 
cost and a storage cost. In some cases, the heat generated by incinerat ion can be used to generate electric 
power. But biomass has a character of low calorific value, under these conditions, it is not a suitable raw 
material for thermal power plant. 
2.4. Biodegradation 
The most common way  we use to biodegrade the biomass solid waste is compost. The effects of 
compost are the amount of air, pH, heat and moist conditions. Microorganism is the most important factor 
during the compost. Usually, fungi are widely discussed by the researchers such as white rot fungi. Also 
bacteria and actinomycetes are discussed too. The research has been confirmed that the enzymes 
produced by the microorganisms are the main component of biodegradation. Due to the greater 
heterogeneity, a variety of hydrolytic enzymes are needed to cooperatively degrade hemicellulose [13]. 
Lignin is constituted by phenyl propane units. Only a few of microorganisms who can secrete the three 
main enzymes which are LiP, MnP and Lac can biodegrade it. Cellulose is composed of glucose units 
which are relat ively easy to biodegrade and the enzyme system can  be div ided into three major groups 
which are β-glucosidases, endo-glucanases and cellobiohydrolases  [14, 15]. After biodegradation, 
biomass solid waste (landscaping waste, straws and stalks etc) can be generally converted into fertilizer, 
feed and energy all o f which are value-add products. Although biodegradation has lots of advantages 
which are no new pollution produced, energy conservation and material recycling, there are also several 
serious shortcomings which limit the technology development and application. First of all, the waste 
should be separated by category because of enzyme’s specificity. Second more power is needed to lower 
the size of biomass. In that case, the s mall particle size  which  needs the higher requirements of the 
equipment is necessary. Third degradation cycle is long so that the cost will be h igher than chemical 
and/or physical processes. Forth the high efficiency microorganis m is hard to screen and even found, the 
process is complex and the condition is rigorous. All of these prevent biodegradation technology from 
application. Recently to use biodegradation technology could not meet the cost of production and 
therefore no benefits could be got by the enterprises  [16].   
3. Managements and Policies  
Government establishes laws, regulations, policies, systems, rules, norms and standards as the mean s 
and methods of environmental management to adjust, control and guide the society to balance economic 
development and environmental pollution and to achieve the purpose of environmental management. In 
the past, environmental protection and economic development were in the opposite site. It is thought that 
environmental protection could not bring any penny to economic development and natural system can 
digest the pollution by itself. All these thoughts are outdated. During the past 20 years, the average 
growth rate of China’s GDP reached 9.7%, but the extensive growth mode depleted large amounts of 
resources and brought high pollutant emissions  [17]. In that period, China had sacrificed the quality of 
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environment to develop economy, although China had been established a point of view which is pollution 
control and prevention with primary emphasis. 
Along with economic development and population growth, in all the wastes, biomass solid waste was 
increased rapidly. Considering land-use, water pollution, aesthetic and economic development, biomass 
solid waste management and policies are ongoing concern and highly valued for the government. Dealing 
with the problem which is produced by biomass solid waste, the government may start from the following 
aspects: 
First, the stakeholder should involve in dealing with b iomass solid waste. There should be a 
collaboration web which contains collections, treatment processes, resources and new products uses etc 
[18].  
Second, improving environmental awareness can reduce free-burning outside. Free-burn ing would 
generate a large amount of pollutants such as SO2, NOx, CO2, CO and particles etc. 
Third, the government should make a low carbon development strategy fitting  for biomass solid waste 
treatment considering regional development, industrial restructuring and energy saving strategies. 
Combination low carbon development strategy with recycling economy, it has a great importance in eco-
civilizat ion. We could put recycling economy into environmental access, pollution control and 
environmental monitoring. 
Forth, the government pursues a tax-reduction and tax-exempt ion policy towards the enterprises those 
use biomass solid waste as raw materials and also should provide finance subsidy to them. Enterprises 
mainly  aim to maximize their profits. But enterprises are in  the society whose development can’t be 
disassociated with environmental protection. So  it  is important to encourage enterprises to focus on the 
harmony between society and environment by tax and subsidy policies. [19]  
Fifth, China has to pay more attention on international cooperation in environmental technology and 
the efficient management. Then we have to digest them into ours which will fit for China’s developing 
stage. Because China is a developing country, the government has to develop economy to improve people 
a better life. 
Sixth, government has to encourage a green consumption. We have to change the consumption mode 
from high carbon consumption to low carbon culture. In this case, people will make more contributions  if 
they have environmental protection in mind. 
Seventh, the local government has to control the high pollution projects from one area where they are 
forbidden by the environmental capacity to an  area which has enough environmental capacity. And the 
highly polluted projects should be denied by one ticket veto. Even more, if a  project is vetoed for 
environmental protection, it will be denied in whole China. 
Eight, the cadres performance evaluation should be connected with local pollution control. If the 
pollution will not improve, the local government directors would be warned or punished  [20].  
4. Conclusions 
In China, more than 1 billion ton stalks are produced each year. All the times researchers are looking 
forwards to utilize biomass solid waste. Although we have found several methods to deal with biomass 
(for example milling manure, feeding, industrial ut ilization and construction materials etc), the efficiency 
is not high and all those methods will produce pollutants more or less. Biomass solid waste will be the 
hindrance to the rapid economic development some day in the future if there are still no efficient 
treatments without pollution. Also with the technology developing on how to treat and/or degrade 
biomass solid waste, process equipments should be matched with the treat ing and/or degradation 
technology. One of the most important things is the governments. The government enacts laws and 
policies, then he has to supervise them effective implementation and if weak enforcement is investigated, 
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the persons in charge will be put into accountability  and/or punishment. The whole society should have a 
sense of biomass solid waste resources to realize sustainable development. All in  all, we have to consider 
environmental factor in  social development, so as to get  a reasonable assessment system among 
environmental protection technology, managements, policies and economic development.   
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